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High Efficiency Removal of 1 2- chhloroethane from Groundwater by

Microscale Zero-valent Iron, Combined with Biological Carbon Source

WU Nai-jin, SONG Yun® , WEI Wen-xia, WANG Hal—]lan SUN Zhong- plrig 1 ;

(Beljlng Key Ldbordtory of Industrldl Land Contdm ‘}anon,.-dnd Remediation, Enmronmefltdl Pﬁgtect}on Research Instltute of nght
Industry, Bel]lng 100089 China) . ‘ ) o
Abstract; In order to/explore the degradation mechanism of 1 2 dichloroethane (1, Z-II)CA) Whlch islone of the refractory saturated

chlonnated hydrocarbons the groundwater and 'aqu1fer soil from a chlorinated hydrocatboh contaminaled site in Beijing were colleéted to

-

(arry out microcosm gxperiments under anaerolblc conditions using zero-valent iron (ZVI) ‘coupled with blologlcal action. The removal
ratel Of 1 2 DCA under different conditions was: lnvestlgated by= addmg a composite agent consisting of micron zero-valent iron (mZVI) ,
a biologicalzearbon source, and a few nutrients. Changes.ofs ihe groundwater physical and chemical parameters were monitored. The
results s}.lov‘ved that, when the dosage of the composite agent reached 3% , the concentration of 1,2-dichloroethane could be reduced to
below the detection limit within 15 days. Neutral pH and the presence of SO}~ were more conducive to the dechlorination of 1,2-DCA.
After 30 days, an obvious increase in the ethene concentration was detected (0. 17-0.52 mg-L™") and no significant vinyl chloride,
chloroethane, or ethane was observed in the microcosms, illustrating that the dihaloelimination was the main degradation pathway of 1,
2-DCA in the system. In addition, the groundwater could maintain a low oxidation-reduction potential ( — 100 to — 300 mV),
dissolved oxygen ( <0.5 mg-L™"), and a suitable pH value (6.5-7.5) for a long time under the synergy of mZVI and a biological
carbon source. This was beneficial to the activity of anaerobic microorganisms and to the dechlorination reaction.

Key words: chlorinated hydrocarbon; 1,2-dichloroethane (1,2-DCA); groundwater; micron zero valent iron ( mZVI) ; biological

carbon source

FAVR IR T KPR E WAL Y R, BRI TS AL RE A . AL, %fﬂﬁﬂ
—, ZRERE BB E0E | Bl BORARL H ZVIA R DUPREE S A R i C—Cl A i

Bi. AR T ESN, FE AR K s B Wi SR ZVIJEL\LLEI_)\/H\ﬂQEEﬂfE*
R A AR R S AR, CERm T BRIESUR R S E YRR Zemb S
ﬂvzm@ﬁﬁ” U3 EAESR, ¥ ZVI TR 1% mZVI Y B PRB FARE RIS Y g it R

YOATEE R RN — R Eakmieg o MR 1,2-DCA —E R A R BR, RN ZVI
BT B A4 ZVI B R gz IR OH T, A T EKZ IR, Ty
Wi MR LA, SR %Y Bk i pgis  PUEPVERSRPET RIS ZVUE AT Tk

! (8~10] . Y5 - A (o> 322 3 -
E2 o (RIS 1,2-DCA ) K BR 3 BAT, /I W7 FHA . 2018-07-17; 81T HEA: 2018-09-11

BRI Kk H e EMN 4B SR EETA: doathiBHE 9 H (Z161100001216008) 5 HE /5
B ST o AR R R B AE fEEEAY ﬂﬁgélﬁmzmyﬁ%?) SERFGE 7 1 W15 e
35 NI T SRR B I % R A RTIEE(1989 ~ ), 4, TS R
}JFZ:E%‘ w = & 1@5&¢&ﬂ1?7}<(?%@§%‘], E-mail ; wujin310@ l;g. com
4‘%?%1’%@43 1 2 DCA E/J C—cCl ’%Eﬁ’i*ﬁﬁ% * JEIEVEH , E-mail ; liepi_song@ 163. com



3 1 YRR BORBRE SRR MR K P 1,2- R L he i w2 B 1303

Hee i B BAR F PE EFR B PG W, IRATAE Y MR B R T RSB, RIS 4 =
T 8 0 S 0 A SMHT 1 2-DCA B E BRI WA B (4 2
ST, 2V PR AR A TS et A TR R R S

KB 1 5 BB SE H 0 IR B 2 K2 o

. (EAEERT R R AR, SRV R L T

AR IR ELA RS | S T L1 RGO

P R4 PR3 A B ST 7%, T i of B T B2 R 1AL e
mZVL AR URAIE I, R T RIS B KR, R AR
mZVLBNFA AR KR 1 ,2-DCA MIEEMRHLHE  BKJR, 5 WA R, ORI T — 15 ~
Y MR, SRR s TS —17 m b, M AKORE 20 W I 2 B8 A
M T KR B R, R A LR SRR B, R 2 v 075 46 1.
EIEIS mZVI DA, B8RRI T 1,2-DCA # R /KRR TR S50n 2 1 Frw.

R1 THREFAMTKHNEREBLSH

Table 1  Basic physicochemical parameters of groundwater for the experiment
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Table 2 Experimental design of 1,2-DCA degradation under different treatment conditions
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Fig. 1 Effect of different biological carbon sources

on the 1,2-DCA removal rate
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different treatment conditions
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